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Priority Information 

[0001] This application is based on and claims priority to Japanese Patent 
Application No. 2002-180631, filed June 20, 2002, the entire contents of which is hereby 
expressly incorporated by reference. 

Background of the Invention 

Field of the Invention 

[0002] The present invention generally relates to skis for snow vehicles. More 
particularly, the present invention relates to steering skis that provide improved handling for 
such vehicles. 

Description of the Related Art 

[0003] The use of snowmobiles and similar snow vehicles has increased in 
popularity in recent years. These vehicles are used for utilitarian purposes, for casual 
recreational purposes, and for sporting purposes. The vehicles typically are adapted to travel 
across snow and/or ice and usually include at least one forward facing ski along with a driven 
belt track or other propulsion mechanism, e.g., wheels. The forward-facing ski can be 
directed leftward or rightward by a steering handle to alter the direction of the snowmobile. 

[0004] Typically, snowmobile steering skis are constructed to have a plate-like ski 
body, which is formed integrally with a keel that protrudes from the bottom of the ski body 
toward the snow surface. This construction generally is superior to a completely flat ski. 
However, the desired construction of the ski body and the keel vary depending on the average 
snow conditions and/or the average load expected to be carried by the snowmobile. 

[0005] While a snowmobile bearing the above-describe steering skis will perform 
reasonably well under average load and snow conditions, a specific snowmobile will seldom 
be operated in such conditions. For example, the load may be significantly smaller (e.g., a 
young adult) or larger (e.g., a heavy man pulling a large load) than the average expected load. 
Also, while certain snow conditions may be typical, a particular locality might receive vastly 
greater amounts of snowfall (e.g., an area subject to lake-effect snow) or may have little snow 
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and a great deal of ice. Moreover, tracks from by other snow vehicles can create varying 
surface conditions which often can make steering somewhat challenging. As a result, a 
snowmobile with such skis will seldom perform as well as it could were the configuration of 
the skis better matched to the snow and surface conditions. 

Summary of the Invention 

[0006] A need therefore exists for an improved steering ski. The ski preferably 
improves handling in a wide variety operating conditions, e.g., snow conditions. For this 
purpose, in accordance with one aspect of the present invention, the ski provides a glide 
member that is adaptable to the prevailing operating conditions. 

[0007] In accordance with this aspect of the present invention, there is provided a 
ski for a snow vehicle. The ski comprises a ski body, a ski mounting bracket, at least one 
wear bar, and at least one glide member. The ski body includes a generally horizontal bottom 
surface that contacts the snow when the ski is in use. The ski mounting bracket is located on 
a top side of the ski body and the ski mounting bracket incorporates a pivot point where the 
ski is attached to the snow vehicle. The wear bar is disposed on the bottom side of the ski 
body, and the glide member is positioned at least as low as the lowest-most part of the wear 
bar. 

[0008] Another aspect of the present invention involves a steerable ski system for 
a snow vehicle. The ski system comprises at least one ski body, a ski mounting bracket, a 
front suspension member, a wear bar, and a glide member. The ski body is positioned below 
a front portion of the snow vehicle and the ski body has a generally horizontal bottom surface 
that contacts the snow when the ski is in use. A ski mounting bracket is located on a top side 
of the ski body and the ski mounting bracket defines a pivot point. The ski is mounted to the 
snow vehicle through the front suspension member at the pivot point. A wear bar is disposed 
on the bottom side of the ski body. At least one glide member is also disposed on the bottom 
side of the ski body. The glide member has a length that is between one quarter and one half 
the distance from a lowest-most point of the glide member on the ski body to the center of the 
pivot point. 

[0009] An additional aspect of the present invention involves a snowmobile. The 
snowmobile includes an engine, a transmission, a drive track, a steering mechanism, and at 
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least one steering ski. The steering ski includes a ski body, a wear bar, and means for 
preventing the wear bar from entering depressions in the snow surface. The ski body has a 
generally horizontal surface that contacts the snow when the ski is in use. 

Brief Description of the Drawings 
[0010] The above and other features, aspects and advantages of the present 
invention will now be described with reference to drawings that show preferred embodiments 
of such aspects and features of the invention. The illustrated embodiments, however, are 
intended to illustrate and not to limit the present invention. The drawings contain 1 1 figures 
in which: 

[0011] Figure 1 is a side elevation view of a snowmobile that has a pair of 
steering skis configured in accordance with a preferred embodiment of the present invention; 

[0012] Figure 2 is an exploded side elevational view of the steering ski shown in 
Figure 1; 

[0013] Figure 3 is an enlarged sectioned view of a forward portion of the steering 
ski shown in Figures 1 and 2; 

[0014] Figure 4 is an enlarged bottom plan view of the steering ski shown in 
Figures 1, 2 and 3; 

[0015] Figure 5 is a cross-sectional view of the steering ski of Figure 4 taken 
along the section plane indicated by the line 5-5 in Figure 3; 

[0016] Figure 6a illustrates a top plan view of a gliding member of the steering 
ski shown in Figures 2 and 3; 

[0017] Figure 6b illustrates a cross-section view of the glide member of Figure 6a 
taken along the section plane 6b-6b in Figure 6a. 

[0018] Figure 7 is a cross-section view of the steering ski of Figure 4 taken along 
the section plane indicted by the line 7-7 in Figure 3; 

[0019] Figure 8 is an exploded side elevation view of a steering ski configured in 
accordance with another preferred embodiment of the present invention; 

[0020] Figure 9 is an enlarged sectional view of a forward portion of the steering 
ski illustrated Figure 8; 
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[0021] Figure 10 is an enlarged bottom plan view of the steering ski shown in 
Figure 9; and 

[0022] Figure 11 is a cross-sectional view of the steering ski of Figure 10 taken 
along the section plane indicated by the line 11-11 in Figure 10. 

Detailed Description of the Preferred Embodiments 
[0023] With reference to Figure 1, a snowmobile having a pair of steering skis 
constructed in accordance with a preferred embodiment of the present invention is identified 
generally by the reference numeral 10. An arrow 14 illustrates the general forward direction 
of the snowmobile. While described in the context of a snowmobile, it should be readily 
appreciated that many aspects and features of the present invention also can be used in a 
variety of other applications, such as all terrain vehicles having at least one ski, for instance. 
The snowmobile 10 includes a body assembly 12. The illustrated body assembly 12 includes 
a frame 16, an upper engine shroud 20, and a lower tray (not shown). The upper engine 
shroud 20 and the lower tray are connected to the frame 16. Together the upper engine 
shroud 20 and the lower tray define an engine compartment (not shown) that preferably 
houses an internal combustion engine (not shown) for powering the snowmobile 10. 

[0024] The illustrated body assembly 12 further includes a rear portion 36 that 
accommodates a seat 40, which is adapted to seat one or more riders in a straddle fashion. A 
footrest 42 is provided on either side of the seat 40. A handlebar assembly 44 is positioned in 
front of the seat 40 for operation by the rider. As discussed in more detail below, the 
handlebar assembly 44 can be manipulated by the rider to steer the snowmobile 10. A fuel 
tank (not shown) is positioned generally between the handlebar assembly 44 and the seat 40. 

[0025] The illustrated upper engine shroud 20 includes a raised portion 52 located 
in front of the handlebar assembly 44. The raised portion 52 carries a windshield 56, which 
generally shields the rider operating the snowmobile 10 from wind, snow, branches and other 
objects. 

[0026] A carriage assembly 60 is supported at the rear portion 36 of the body 12 
below the seat 40 by a rear suspension system 64. The carriage assembly 60 includes a rear 
pulley 68, a pair of guide rails 72 that carry a plurality of lower idler rollers 76, and an upper 
idler roller 80. The rear pulley 68 is coupled with the guide rails 72. A front pulley 84 is 
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coupled with the engine and transmits the rotational energy of the engine to the carriage 
assembly 60 to propel the snowmobile 10, as discussed below. 

[0027] The guide rails 72 and idler rollers 76, 80, along with the pulleys 68 and 
84, form a path around which a drive track 88 is trained. The drive track 88 is driven by an 
output shaft (not shown) of the engine through a suitable variable belt-type transmission (not 
shown), as is well known in the art. The variable belt-type transmission is coupled with and 
drives the front pulley 84. The drive track 88 is suspended relative to the body 12 by a front 
suspension system (not shown) and a rear suspension system (not shown). The front and rear 
suspension systems are connected to the guide rails 72, which back up the drive track 88, as 
discussed above. 

[0028] A pair of front skis 100, each having a construction described below, are 
designed to glide on a snow surface 102 and are disposed at a forward portion of the body 12. 
In particular, each of the front skis 100 is attached at a forward portion of the body 106 
through a suspension mechanism 104 that preferably includes an upper A-arm, a lower A- 
arm, a strut 116, and a shock absorber. The outer end of each of the A-arms is connected to 
the strut 116 and the inner end of each of the A-arms is connected to the body 12. Each of 
the struts 1 16 is connected to the corresponding ski 100 and coveys steering movement of the 
handlebar assembly 44 to the corresponding ski 100 in a manner described below. Each of 
the shock absorbers is mounted between the strut 116 and the body 12. Thus, the left and 
right steering skis 100 are each suspended independently. 

[0029] A steering system is also provided whereby a rider can direct the skis 100 
by manipulating the handlebar assembly 44. The steering system includes a primary steering 
shaft that is coupled with the steering handle 44, an L-shaped link arm, left and right tie rods, 
left and right steering arms 130, and left and right secondary steering shafts. A first end of 
the L-shaped link arm is coupled with the lower end of the primary steering shaft in any 
suitable manner. Another end of the L-shaped link arm is coupled with an inner end of each 
of the tie rods. An outer end of each of the tie rods is connected to the corresponding steering 
arm 130. Each of the steering arms 130 is also connected to the corresponding secondary 
steering shaft. Preferably a steering ski support shaft 136 is provided whereby each of the 
secondary steering shafts is coupled with the corresponding ski 100. The steering support 
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shafts 136 are configured to rotate about a steering axis 140 at a predetermined angle 141 
with respect to a perpendicular axis 144. 

[0030] In the illustrated embodiment, as best seen in Figures 1 and 2, the ski 100 
includes a ski body 138, the ski mounting bracket 142, and a keel 146. A handle 150 
preferably is provided at a forward portion of the ski body 138. When provided, the handle 
150 enables the rider to change of the direction of the ski 100 from the front of the 
snowmobile 10 without manipulating the handlebar assembly 44. In the illustrated 
embodiment, the ski mounting bracket 142 is located on the top side of the ski body 138, i.e., 
the side that does not normally contact the snow directly, and is coupled with the ski body 
138 in a manner described below. The keel 146 protrudes from the ski body 138 so at to 
extend into the snow when the ski 100 is assembled and is attached to the snowmobile 10. A 
wear bar 154 is disposed generally below a lower surface of the keel 146 in a manner 
described below. The wear bar 154 preferably comprises iron, steel, carbide, or another 
suitable long-wearing material to extend the life of the keel 146 and the ski 100. 

[0031] As best seen in Figure 1, the ski body 138 includes an upturned leading 
portion 162, a snow contacting portion 166, and a rear portion 170. The snow contacting 
portion 166 preferably includes a generally horizontal bottom surface that extends outwardly 
from a central longitudinal, generally vertical plane of the ski 100 (i.e., extends to either side 
of the plane such that the ski has a width, preferably on the order of several inches). The 
upturned leading portion 162 advantageously is formed such that it curves upwardly with 
respect to the generally horizontal surface of the snow contacting portion 166. The rear 
portion 170 preferably also is curved upwardly with respect to the generally horizontal 
surface of the snow contacting portion 166. In the illustrated embodiment, the rear portion 
170 curves upwardly to a lesser extent than does the upturned leading portion 162. 

[0032] Figures 2-7 illustrate further details of the construction of the skis 100. 
The ski mounting bracket 142, as shown in Figure 5, includes a right-side wall 186 and a left- 
side wall 190. The right- and left-side walls 186, 190 preferably are longitudinally extending 
flanges on the lateral sides of the bracket 142. Thus, the right side-wall 186 and the left side- 
wall 190 form a channel that faces upwardly when the ski mounting bracket 142 is fixed to 
the ski body 138. Each of the right- and left-side walls 186, 190 is provided with a boss 194 
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that is configured to couple with and support the steering ski support shaft 136 through a 
mounting shaft 196. The ski mounting bracket 142 preferably is coupled with the ski body 
138 by a plurality of fastener. Any suitable fastener can be used to interconnect the bracket 
142 and the ski body 138. 

[0033] The keel 146 preferably extends along a substantial portion of the length 
of the snow contacting portion 166 and preferably is unitarily formed with the ski body 138. 
As best seen in Figure 4, the keel 146 preferably includes a recess 210 that is formed on the 
bottom side of the keel 146 and extends longitudinally along at least a portion of the 
keel 146. 

The wear bar 154 is at least partially received in the recess 210. In some 
arrangements, a cleat 214 is positioned along the length of the wear bar, e.g., near the center 
longitudinally of the wear bar 154. The cleat 214 preferably is a carbide tip that reduces side- 
slip when the snowmobile 10 is operated on ice or the like. 

[0034] In the illustrated embodiment, a bolt 258 extends through the keel 146. 
The bolt 258 is coupled with the wear bar 154 by any suitable process (e.g., by welding) or 
means. Preferably a nut 266 is threaded onto the bolt 258 to connect together the wear bar 
154 and the ski body 138. Other arrangements known in the art can be used to securely 
fasten the wear bar 154 to the ski body 138. 

[0035] With reference to Figure 2, at least one gliding member 270 is positioned 
on the lower side of the ski body 138. The gliding member 270 can reduce the tendency of 
the ski 100 to bite into preformed snow tracks and thus reduce the amount of steering force 
needed to operate the handlebar assembly 44. As a result, a rider can operate the snowmobile 
for a longer period of time before rider becomes tired. Additionally, if well-defined ruts have 
been formed in the track where the snowmobile travels, darting may occur. Darting is the 
tendency of the snowmobile to follow in a well-defined track left by other snowmobiles 
rather than respond to the steering input of the rider. In such conditions, the gliding member 
allows the ski 100 to more easily escape the previously defined ruts in the snow, which 
improves steering and makes travel more stable and less taxing. 

[0036] Improved steering enhances the responsiveness of the snowmobile 10 to 
movement of the handlebar assembly 44, e.g., the handling of the snowmobile 10. In 
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addition, incorporating the glide member can improve steering and handling of the 
snowmobile 10 by preventing the wear bar from entering snow tracks from other snowmobile 
skis. Snow tracks form other snow vehicles can be more pronounced in icy environments 
leading to more difficult handling conditions. The glide member 270 prevents the wear bar 
154 and, in some instances, the ski 100 from entering snow tracks from other snowmobile 
skis formed in icy environments. 

[0037] The gliding member 270 includes a raised projecting surface 276 that 
extends below the bottom of the ski body 138 and terminates at a lowest portion 274 of the 
glide member 270. In the illustrated embodiment, as best seen in Figure 3, 6a and 6b, the 
glide member 270 is bent and thus curved downward at a transition between its raised 
projecting surface and a second surface. This bent region defines the lowest portion 274 of 
the glide member 270. The raised projecting surface 276 can be positioned in the direction of 
forward travel of the ski 100. The lowest portion 274 of the gliding member 270 can be at 
least as low as the lowest portion of the wear bar 154. The gliding member 270 preferably 
includes a cutout U section 278 on the second surface that allows the glide member to be 
mounted around a portion of the wear bar 1 54, as understood from Figures 4 and 6a. The 
width of the glide member preferably is as wide as the width of the keel 146. Predetermined 
angles that form the shape of the glide member will be described below. 

[0038] The position of the glide member 270 can vary; however, various 
examples of gliding member positions can be seen in Figures 2-5. The lowest portion 274 of 
the gliding member 270 is located at a distance L2 from the lowest portion 274 of the glide 
member 270 to the perpendicular axis 144. An overall length LI of the glide member 270 
preferably is between one quarter of the distance L2 to one half of the distance L2. For 
example, the overall glide member length Ll=(!/4 to !/2)*L2. This length-to-position equation 
allows for improved steering and improved handling of the snowmobile 10. 

[0039] The overall shape of the glide member 270 preferably is dictated by two 
predetermined angles. As understood from the example illustrated in Figure 3, a first 
predetermined angle 288 positions the raised projecting surface 276 (e.g., the forward portion 
of the glide member 270 in the illustrated example) in an upward direction. A second 
predetermined angle 290 positions the second surface (e.g., the rearward portion of the glide 
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member 270 in the illustrated example) in an upward direction. Preferably the first angle 288 
is less than the second angle 290, i.e. (288 < 290). The predetermined angles 288 and 290 
along with the mounting location and the length of the glide member 270 contribute to 
providing the snowmobile 10 with improved handling in all operating conditions. 

[0040] A rear glide member 294 can be positioned on the lower side of the ski 
body 138 to the rear of the perpendicular axis 144 in addition or in the alternative to the glide 
member 270. The rear glide member preferably is configured in accordance with the above 
description of the front glide member 270 and can be the same size and shape or differ in size 
and shape from the front glide member 270. 

[0041] Figure 5 illustrates a cross-sectional view a ski assembly including the 
bracket 142, the ski body 138, the wear bar 154, and the glide member 270. The wear bar 
154 is mounted to the ski body 138 through the bolts 258. As seen in Figure 5, the glide 
member 270 functions as an extension of the keel 146 in predetermined areas to guide the 
wear bar 154 and therefore guide the ski 100. At least a portion of the glide member 270 is 
disposed below the wear bar 154 and helps keep the wear bar 154 from entering ruts and 
tracks formed by other snow vehicles. 

[0042] Figures 6a and 6b show the illustrated embodiment of the glide member 
270 in greater detail. The overall shape of the glide member can be seen to include the 
forward raised portion 276, the lower bent portion 274, and the U-shaped cutout section 278 
in the illustrated embodiment. The U-shaped cutout section helps secure and position the 
glide member 270 relative to the wear bar 1 54 allowing the glide member to be centered with 
respect to the wear bar 154. 

[0043] Figure 7 illustrates a cross-sectional view of the ski assembly and, more 
particularly, the wear bar 154 just behind the glide member relative to the snow surface 102 
under one exemplifying surface condition. The wear bar 154 is positioned above the snow 
surface 102 due to the position of the glide member 270. The glide member places the wear 
bar 154 in a position above the snow surface to inhibit the wear bar 154 from entering 
preformed ruts and track on a hard surface conditions (e.g., compacted snow). 

[0044] The glide member 270 can be made of metal, plastic, a composite, or any 
material of a suitable strength. The glide member can be fastened to the lower side of the ski 
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body 138, to the keel 146, or the wear bar 154 through for example, but not limited to various 
fasteners or welding. As best understood from Figure 2, the glide member 270 is welded to 
the wear bar 154 in the illustrated embodiment. 

[0045] Figures 8-11 illustrate another preferred embodiment of the present 
invention. In this embodiment, at least one glide member is unitarily formed with the keel 
146. Where appropriate, like reference numerals have been used to indicate like components 
and structure between the embodiments illustrated in Figures 2-7 and in Figures 8-11. 

The integral glide member 300 comprises all the advantages of the glide member 270 
from the previously explained embodiment including improving steering and handling of the 
snowmobile 10 by inhibiting the wear bar 154 from entering snow tracks formed by other 
snowmobiles. That is, the integrally formed glide member 300 inhibits the wear bar 154, and 
therefore the ski 100, from entering snow vehicle tracks. 

[0046] The integral glide member 300 is curved downward to project away from 
the lower side of the ski body 138 at a lowest section 302. A raised projecting surface 304 
can be advantageously positioned in the direction of forward travel of the ski 100. The 
lowest section 302 of the integral gliding member 300 can be at least as low as the lowest 
surface of the wear bar 154. The integral gliding member 300 preferably surrounds the wear 
bar 154 and preferably is wide as the width of the keel 146. Predetermined angles also 
dictate the form of the integral glide member 300 will be described below. 

[0047] The position of the integral glide member 300 can vary; however, an 
example of an integral gliding member position can be seen in Figures 8-10. The lowest 
section 302 of the integral gliding member 300 can be located at the distance L2 from the 
lowest section 302 of the integral glide member 300 to the perpendicular axis 144. The 
overall length LI of the integral glide member 300 can vary from one quarter of the 
predetermined distance L2 to one half of the distance L2. 

[0048] As with the above-described embodiment, two predetermined angles, 288 
and 290 preferably dictate the overall shape of the integral glide member 300. The first 
predetermined angle 288 can position the forward portion of the glide member 270 in an 
upward direction. The second predetermined angle 290 can position the rearward portion of 
the integral glide member 300 in an upward direction. Both predetermined angles 288 and 
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290 can be seen in Figure 9. Preferably the angle 288 is less than the angle 290, i.e. (288 < 
290). The predetermined angles 288 and 290 along with the mounting location and overall 
shape of the integral glide member 300 provide the snowmobile 10 with improved handling 
characteristics. 

[0049] An integral rear glide member 308 can be positioned on the lower side of 
the ski body 138 to the rear of the perpendicular axis 144 in addition to the front integral 
glide member 300 or without the front integral glide member 300. The integral rear glide 
member 308 can be the same size and shape or differ in size and shape from the front integral 
glide member 300. 

[0050] Figure 1 1 illustrates a cross sectional view a ski assembly including the 
bracket 142, the ski body 138, the wear bar 154, and the integral glide member 300. The keel 
146 is mounted to the ski body 138 through the bolts 258. As seen in Figure 11, the integral 
glide member 300 is an extension of the keel 146 in a predetermined area to guide the wear 
bar 154 and therefore guide the ski 100. At least a portion of the integral glide member 300 
is disposed below the wear bar 154 and helps keep the wear bar 154 from entering ruts and 
tracks formed by other snow vehicles. 

[0051] Figure 11 further illustrates the position of the wear bar 154 with respect 
to the snow surface 102 just behind the front integral glide member 300. The wear bar 154 is 
positioned, at least under some operating condition, above the snow surface 102 due to the 
position of the integral glide member 300. 

[0052] The integral glide member 300 can be made of metal, plastic, a composite, 
or any material of a predetermined strength and integrally formed with or imbedded in the ski 
body 138 to form a unitary structure. 

[0053] Thus, the glide member can provide a desired response to one or more 
operating conditions, such as the snow quality and surface condition. The glide member can 
advantageously provide for a rider's improved steering stability and handling. Furthermore, 
the gliding member can help reduce instances of darting, which makes travel more stable and 
enjoyable. Thus, improved ski characteristics can be obtained through a glide member. Such 
characteristics can provide better handling, more stable running, and reduced steering load on 
the handlebar assembly 44. 
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[0054] Although the present invention has been described in terms of certain 
preferred embodiments, other embodiments apparent to those of ordinary skill in the art also 
are within the scope of this invention. Thus, various changes and modifications may be made 
without departing from the spirit and scope of the invention. Moreover, not all of the 
features, aspects and advantages are necessarily required to practice together in any particular 
embodiment or application. Accordingly, the scope of the present invention is intended to be 
defined only by the claims. 
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